Nutlin-3 enhances tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-induced apoptosis through up-regulation of death receptor 5 (DR5) in human sarcoma HOS cells and human colon cancer HCT116 cells.
MDM2 is a critical negative regulator of the p53 tumor suppressor protein. Recently, nutlins, small-molecule antagonists of MDM2, have been developed to inhibit the p53-MDM2 interaction and activate p53 signaling. The expressions of DR4 and DR5, Tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL) receptors, are regulated by p53. In this study, the combined effects of nutlin-3 and TRAIL on apoptosis were investigated in HOS and HCT116 cells, which express wild-type p53. Nutlin-3 and TRAIL synergistically enhanced apoptosis owing to their intrinsic and extrinsic pathway signals, respectively. The increase in the Bid expression level and the decrease in the expression levels of anti-apoptotic proteins, c-FLIP and XIAP, were involved in this apoptosis enhancement. Furthermore, nutlin-3 activated the DR5 promoter and increased the expression levels of DR5 at mRNA and protein levels. These results indicate that the combination, treated with nutlin-3 and TRAIL, is useful for apoptosis induction in malignant cells expressing wild-type p53.